Stigma in HIV positive persons has been associated with numerous negative sequelae, including decreased social support, depressive symptoms, and engagement in risk behaviors. Few studies examined the interrelationships of these factors to facilitate understanding of the mechanisms by which HIV stigma influences risk behavior, thus the current study focuses on identifying pathways between HIV-related stigma and risk behavior in 147 young HIV positive women. Depression and social support were hypothesized to mediate between HIV-related stigma and risk behavior. Structural equation modeling was used to test these hypothesized pathways, results suggested that depression was a significant mediator between HIV-related stigma and risk behavior. Implications for interventions with young HIV positive women who report high levels of HIV-related stigma include a focus on depression as a method of reducing engagement in risk behavior and improving mental health and health behaviors in persons living with HIV.
Possible mechanisms linking stigma and risk behavior
Two possible pathways, distress (most often measured as depressive symptoms) and social support have been linked to both HIV-related stigma and engagement in risk behavior. Specifically, stigma is associated with increased reports of depressive symptoms and decreased social support (Berger et al., 2001; Lee, Kochman, & Sikkema, 2002; Mak et al., 2007; Pachankis, 2007; Vanable, Carey, Blair, & Littlewood, 2006) . For example, internalized stigma was linked to less disclosure and a smaller social network in young women (Swendeman et al., 2006) . Decreased positive affect has also been associated with engagement in sexual risk behavior (Mustanski, 2007) , and negative affect has been associated with engagement in sexual risk taking and substance use in women (VanZile-Tamsen, Testa, Harlow, & Livingston, 2006) . Both social support and psychological distress have been associated with health risk behaviors such as sexual risk taking and substance use in adolescents living with HIV (Henrich, Brookmeyer, Shrier, & Shahar, 2006) . *Corresponding author. Email: gclum@tulane.edu The cognitive escape model delineates the conditions necessary for failure of self-regulation and engagement in risky health behaviors such as substance use and sexual risk (Heatherton & Baumeister, 1991; McKirnan, Ostrow, & Hope, 1996; McKirnan, Vanable, Ostrow, & Hope, 2001) . These conditions include comparison of self against a high standard, ensuing heightening of aversive self-awareness, distress, and ensuing fatigue and engagement in risk to escape this negative and heightened self-awareness (Heatherton & Baumeister, 1991) . A person experiencing HIV-related stigma experiences the self as devalued and socially ''marked,'' thus creating a heightened sense of negative self-awareness relative to the uninfected person. This heightened awareness can result in distress, such as depressive symptoms, and escape from these thoughts and feelings are sought, manifesting in risk behavior. In MSM, the cognitive escape model has been utilized to demonstrate associations with unprotected anal sex (Hoyt, Nemeroff, & Huebner, 2006; Parsons et al., 2004; Williams, Elwood, & Bowen, 2000) and substance use (McKirnan et al., 1996 (McKirnan et al., , 2001 .
From a cognitive escape framework, young HIV positive women with high levels of HIV stigma may be at risk for impaired self-regulation and increased risk behavior (Inzlicht, McKay, & Aronson, 2006) through depressive symptoms. However, social exclusion has also been associated with engagement in riskier and unhealthy behaviors (Baumeister, DeWall, Ciarocco, & Twenge, 2005; Twenge, Catanese, & Baumeister, 2002) and with HIV-related stigma (Berger et al., 2001; Pachankis, 2007) , and may also constitute a salient pathway linking HIV-related stigma and risk behavior.
The goal of this study was to test the hypothesis that HIV-related stigma was associated with increased engagement in risk behavior in young, HIV positive women and that depressive symptoms and social support would mediate this relationship. A secondary goal was to conduct a latent class analysis of risk behavior that included indices of both sexual and drug risk to assess the complex nature of risk behavior in young women with HIV.
Methods

Procedures
We recruited 147 HIV-infected female adolescents and young adults, aged 13Á24 who were receiving HIVrelated care at Adolescent Medicine Trials Network (ATN) sites in New York City (Montifiore Medical Center, Adolescent AIDS Program), Miami (University of Miami/Jackson Memorial Medical Center), New Orleans (Tulane Medical Center), Chicago (Stroger Hospital of Cook County), and Los Angeles (Los Angeles Children's Hospital, University of Southern California). Nurse coordinators informed eligible female participants age 13Á23 and 11 months with non-perinatal, non-transfusion acquired HIV infection of an ongoing study, and informed consent was obtained from all participants. Participants were followed for 18 months, with recruitment from January 2003 through November 2004, and data collection completed in May 2006. Approval for study protocol was granted from each institution's human subjects review board. At two sites, parental consent was required for women younger than 18 years. Baseline and six-month measures were collected using an extensive audio computer assisted self interview (ACASI) questionnaire. Baseline interviews took from 2 to 3 hours, with follow up visits lasting approximately 1Á2 hours. Participants were compensated $25Á$50 per study visit, according to local site compensation procedures.
Measures
Conceptualization of risk
Problem behavior theory (Jessor & Jessor, 1977) posits that problem behaviors occur together due to common causal factors. Studies suggest that sexual behavior is more complex than what a single behavior, such as condom use, can measure (Beadnell et al., 2005; Cochran, de Leeuw, & Mays, 1995; Newman & Zimmerman, 2000) . Further, in female adolescents with HIV, participation in ongoing sexual risk behavior is associated with substance use (Clark, Lindner, Armistead, & Austin, 2003; Futterman, Hein, Reuben, Dell, & Shaffer, 1993; Wilson et al., 1999) , particularly marijuana use (Murphy, Durako, Muenz, & Wilson, 2000; Rosengard et al., 2006) . Given the co-occurrence of behaviors such as unprotected sex and substance use, we used a latent class analysis approach (LCA) with multiple indicators of sexual and drug use to create risk groups.
Drug use
Drug use was assessed at the six-month interview by asking about marijuana use in the last 90 days (yes/no) and any other drug use in the past 90 days (yes/no).
Sexual risk behavior
Sexual risk behavior was assessed at the six-month interview with a modified version of the National Institute of Mental Health (NIMH) Multisite Cooperative Agreement sexual risk assessment (NIMH Multisite HIV Prevention Trial Group, 1997). Reported sexual behavior with main partners in the past three months including unprotected sex with an unknown or serodiscordant main partner (yes/no) and perceived partner concurrency (yes/no) were used in the LCA. Previous test-retest coefficients for the sexual behavior items used in the NIMH Multisite trial have been good (ranges 0.67Á0.73).
HIV stigma
HIV stigma was assessed at baseline with the HIV Stigma Scale (Berger et al., 2001) , a 40-item questionnaire with both a single higher order construct of stigma and four subscales. The measure has demonstrated good internal reliability, construct validity, discriminant validity, and test-retest reliability with a diverse sample of HIV positive individuals (Berger et al., 2001; Bunn et al., 2007) . To reduce participant burden in the ACASI interview, two subscales, disclosure and negative self-image, were administered. The scales included agreement with statements such as ''People's attitudes make me feel worse about myself,'' ''Telling someone I have HIV is risky,'' and ''I never feel the need to hide the fact that I have HIV.'' Anchors ranged from 1 to 4 with higher scores indicating greater internalized stigma. Items were summed, and internal reliability was good at 0.90.
Social support
Social support was measured at baseline using the 24-item Social Provisions Scale (Russell, Cutrona, Rose, & Yurko, 1984) . Questions are anchored from one (strongly disagree) to four (strongly agree) for a possible range of 24Á96, with higher scores indicating higher perceived support. The scale has demonstrated adequate reliability and validity across multiple samples (Cutrona, Russell, & Jones, 1984) , internal reliability in this study was 0.91.
Major Depressive Disorder (MDD)
Major Depressive Disorder (MDD) was assessed at baseline using the computerized voice administered version of the NIMH Diagnostic Interview Schedule for Children (C-DISC: Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) . The C-DISC assesses clinically relevant symptoms of anxiety, mood, behavior, and substance use based on a current timeframe and DSM-IV diagnostic criteria. Studies have reported moderate test-retest reliabilities (Schwab-Stone et al., 1993) . Diagnosis of MDD was coded as a 1, and 0 indicated no diagnosis.
Analysis
Descriptive statistics were performed on 178 participants. The LCA analysis was used to identify the discrete latent subgroups of participants based on four binary observed variables (marijuana use yes/ no; any other drug use yes/no; condom use with unknown or serodiscordant main partner yes/no; and partner concurrency yes/no). Each participant was assigned to a class membership based on their posterior probabilities of class membership for a particular risk profile. The class with higher probability of endorsing any sexual and/or substance use behavior was defined as the higher risk class. Once the latent class memberships were determined based on both conceptual considerations and statistical fit indices, chi-square tests were used to examine if the probability of endorsing each sexual and drug risk behavior was different among the identified class memberships.
Our primary study hypothesis was that HIV stigma would be associated with risk class membership as defined by both sexual and substance use behavior, and this would be mediated by social support and MDD. We first examined associations between demographic variables, medical status (CD4, viral load), and study variables; associations were not significant and thus were not included in the final model. To simultaneously examine the role of MDD and social support as mediators in the relationship of HIV stigma and risk group, we used a structural equation modeling (SEM) approach. We constructed (1) a path from HIV stigma to risk; (2) two separate paths from HIV stigma to proposed mediators Á social support and MDD; and (3) two separate paths from the proposed mediators Á social support and MDD Á to risk class membership (Figure 1) . The Baron and Kenny (1986) causal steps approach to mediation suggests there first must be a relationship established between the predictor and outcome variable in order to establish a relationship to be mediated. However, more recent arguments for testing mediation suggest that this initial relationship is not required to identify important indirect effects. Thus, we use MacKinnon, Krull, and Lockwood (2000) and others (e.g., Shrout & Bolger, 2002) recommendations for tests of multiple mediator models in SEM, placing emphasis on discerning the significance of the specific indirect effects of our proposed mediators of depression and social support on the relationship between stigma and risk class membership.
LCA and SEM analyses were performed using Mplus 3.11 (Muthen & Muthen, 2004) . Because of our small sample size, missing data were handled in AIDS Care 1457 Mplus using the full information maximum likelihood (FIML) estimator for the dependent variables in order to utilize the most information available. Models were estimated with the weighted leastsquares with mean and variance adjusted (WLSMV) estimator for categorical outcomes.
Results
Participants were predominately Black/African American (70.7%) and 7.8% described their race as Caucasian or other. Hispanic ethnicity was reported by 22.8% of the sample. Approximately, 40% of participants had at least a Certificate of General Educational Development (GED) or were high-school graduates. See Table 1 for complete demographics.
The LCA results (Table 2) suggested that a threeclass model was preferred, where the Lo-Mendall-Rubin Likelihood ratio test showed a significant value (pB0.05) and high value of Entropy (0.91). Class 1 (2%) was the highest risk sample, Class 2 accounted for 56% of the sample and represented the next lower level of risk. Class 3 represented 42% and was the lowest risk class. In examining the low prevalence in the highest risk group along with the patterns of behavior endorsement, we determined that collapsing the two higher risk classes into one high risk class would be a more meaningful representation of high risk (Everitt, Landau, & Morven, 2001; Muthen, 2002) .
The two classes, high and low risk, were compared on the primary variables of interest, HIV stigma, social support, and MDD. As shown in Table 3 , there was a statistically significant difference in recent drug use between the risk classes, and marijuana use and partner concurrency, while not significant did fall in the expected direction between risk classes. Condom use with an unknown or serodiscordant partner was not significantly different between the two risk classes. The two class model was utilized as the outcome in the structural equation model. The hypothesized and estimated model with the completely standardized coefficients is shown in Figure 1 . HIV stigma significantly predicted social support (b 0(0.343, p B0.05) and MDD (b00.056, pB0.05). There was also a significant effect of MDD (b 00.431, p B0.05) and a borderline significant effect of social support (b 0(0.019, pB0.10) on risk class. The total indirect effect of MDD and social support on risk class was 0.030 (Sobel 02.43, pB0.05). The specific indirect effect of HIV stigma on risk class through MDD and social support was 0.024 (Sobel 02.05; p B0.05) and 0.006 (Sobel 01.81; pB0.10), respectively. When mediational paths were included, the direct effect of stigma on risk class was reduced from 0.011 to (0.019. Therefore, the final mediation model indicated that the combined effect of social support and MDD partially mediated the relationship between HIV stigma and risk class, but only MDD was a significant mediator between stigma and risk class. There was good fit of the hypothesized model to the data according to our examined fit indices, (x 2 (1)00.062, p00.80; CFI01.0; 
Discussion
The overall statistics for the model suggested that the model provided a good fit to the data and there was a significant combined indirect effect of depression and social support on risk class membership. Partially consistent with our hypotheses, greater HIV-related stigma influenced risk class membership through MDD, but not social support. The finding that MDD had a significant indirect effect on risk class membership is consistent with the cognitive escape model utilized to explain engagement in risk behaviors such as binge eating and, among MSM, engagement in unprotected sex and substance use (Heatherton & Baumeister, 1991; McKirnan et al., 1996 McKirnan et al., , 2001 . As predicted by the cognitive escape model, HIV-related stigma may result in a heightened and negative self-awareness that depletes resources and leads to depressive symptoms, which results in risk behavior as a way to escape aversive selfawareness and negative affect. Self-regulation theory posits that when distressed, people try to regulate affect, to feel better in the immediate moment (Tice et al., 2001) . Use of marijuana and other drugs, and risky sexual encounters may serve as methods of escape associated with depression as a result of heightened negative self-awareness in young women experiencing high levels of HIV stigma (Cooper, Shapiro, & Powers, 1998; Folkman, Chesney, Pollack, & Phillips, 1992; Mustanski, 2007) . Our results suggest that MDD is a significant mediator between HIV stigma and risk behavior, thus interventions targeting risk behavior in young women should consider inclusion of mental health components, such as cognitive behavior therapy, to address depressive symptoms. Research has repeatedly linked depression to sexual risk behavior in HIV positive youth (Brown et al., 2006; Murphy et al., 2001 ), suggesting that depression should be screened for and targeted in treatment planning or in prevention interventions. A recent meta-analysis of cognitive behavioral interventions (CBIs) to improve various mental health states in HIV positive persons found encouraging results for the effects of CBIs targeting depression, anger, anxiety, and stress (Crepaz et al., 2008) , however, participants across studies were adults and primarily male, limiting the generalizability of those findings to young women.
Given our findings, interventions with young HIV infected women could benefit from including identification of triggers for activation of stigma and maladaptive coping, such as in negotiations of safe sex in intimate relationships, and provide skills for alternative coping strategies in the face of negative affect, including skills for emotional regulation. The social and developmental needs unique to this population of young women, and the possibility that other ''layers'' of stigma may be relevant, such as race, class, or gender should also be considered in intervention development. Furthermore, young women are engaging in at least some aspects of risk behavior in the context of a sexual partnership, and as such attention to desire for intimacy and stability in relationships, and partner communication skills might be necessary to assist with changes in risk behavior. Social support did not attain significance as a specific indirect effect between stigma and risk class membership. However, given the trend toward significance found for social support, as well as the extant literature showing associations between stigma, social support, and risk behaviors, it is reasonable to continue exploration of this pathway. Certainly individuals high in stigma are at risk for both real and perceived social exclusion as they negotiate life situations and relationships both intimate and casual. Fear of disclosure or discovery, or negative self-evaluations stemming from HIV-related stigma may result in reduced perceptions of social support, which in turn lead to greater risk behaviors.
An additional goal of our paper was to conduct a latent class analysis of risk behavior in HIV positive young women. Our results support the premise that risk is multifactorial in young women. Membership in a high risk class may represent a synergistic effect of risk that focus on a single type of behavior may obscure. Interestingly, condom use with a serodiscordant or unknown partner was less likely than the other behaviors to differ on study variables across risk class. This may reflect the fact that condom use differs according to perceived partner or transmission risk. Other factors such as disclosure, negotiation, and communication skills might influence condom use. New methods of analyzing risk behavior as classes of high risk individuals or clusters of behavior may be important to future investigations of stigma, affect, and risk behavior, as well as adding to the armament of methodologies for studying relationships between affect and risk that have shown inconsistent relationships using other methodologies (Crepaz & Marks, 2001; Kalichman & Weinhardt, 2001) .
Several limitations of this study should be discussed. First, we have attempted ambitious analyses given our small sample size, and these results should be replicated with a larger sample. Larger sample sizes would allow more fine grained analyses of differences in behaviors across classes, which our two class model could not accomplish. Additionally, we were restricted to observed, rather than latent variables in the SEM analysis. Additional limitations include the relatively small amount of variance explained by our model. It appears that there are other important pathways to risk behavior for young HIV positive women that are not examined here, including individual, interpersonal, and social/cultural effects. A recent study of stigma and depression in MSM suggested that the relationship between stigma and depression was partially mediated by concealment of HIV status (Frost, Parsons, & Nanin, 2007) , thus disclosure concerns should be included in further studies in this area. Actual measurement of cognitive escape and avoidant coping is important for future studies. A recent instrument for cognitive escape has demonstrated validity with a sample of MSM (Nemeroff, Hoyt, Huebner, & Proescholdbell, 2008) , applicability of this instrument to young women should be examined. More detailed assessments of stigma, including assessing stigma across multiple domains of identity is also relevant for future studies in this area.
In spite of these limitations, we have demonstrated an important relationship between stigma and engagement in risk behavior through depressive symptoms in young HIV positive women. Our study extends the literature on stigma by providing information on possible causal pathways linking stigma to risk behavior, and is unique in examining previously studied factors together in one explanatory model. Furthermore, few studies of stigma and risk behavior have focused on young women, and as such, this study extends the literature on risk with its focus on this group. Young women living with HIV can benefit from ongoing research on HIV-related and other stigma and its associated sequelae with an aim of improving quality of life by ameliorating negative self-beliefs associated with stigma, decreasing depression, and teaching alternate methods of emotion management.
